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ABSTRACT
Objectives: To assess the outcomes of the surgical tre-
atment of extensive rotator cuff injuries through arthroscopy. 
Methods: Between June 1998 and October 2006, 61 patients 
with extensive rotator cuff injuries and submitted to surgical 
arthroscopy technique by the Shoulder and Elbow Group of 
the Department of Orthopaedics and Traumatology, Santa 
Casa de Misericórdia Medical School were reassessed. The 
study included all patients with at least two tendons affected 
or with retraction at least on two tendons up to the glenoidal 
cavity edge and with at least 12 months of follow-up. Results: 
According to UCLA’s evaluation criteria, 54 (89%) patients 
showed excellent or good outcomes; no fair outcome in none 
of the patients; and seven (11%) poor outcomes. A satisfac-
tion rate of 92% was reported. Postoperative joint motion 
went from a mean lifting value of 93º to 141º, the mean lateral 
rotation went from 32º to 48º and the mean medial rotation 
went from L1 to T10. These differences were regarded as sta-
tistically significant. Conclusion: The arthroscopic repair of 
extensive rotator cuff injuries leads to satisfactory outcomes 
for most of the patients, with a high satisfaction degree.
Keywords – Rotator cuff; Arthroscopy/ method; Evaluation 
studies
INTRODUCTION
The term “extensive lesions of the rotator cuff” 
(ELRC) has been widely used to identify large le-
sions whose repair is particularly difficult, and so 
the prognosis is uncertain. Hawkins et al. define as 
extensive the lesions exceeding five centimeters in 
length(1). Due to the variation in the size of patients 
and measurement techniques, Gerber et al. believe 
that it is appropriate to define the size in terms of the 
number of tendons involved in the lesion, classifying 
as extensive those involving at least two tendons(2).
ELRC evolve especially in young patients with 
high functional disability, loss of lifting strength and 
chronic pain; medical treatment does not usually lead 
to good results(3).
Open repair of rotator cuff injuries can lead to 
complications widely discussed in literature, such 
as damage to the deltoid muscle, arthrofibrosis, and 
residual pain(4), which are difficult to correct in the 
postoperative period. The hybrid technique using ar-
throscopic acromioplasty and suture of the injury by 
mini-incision is another treatment option, though it is 
not without complications(5,6). Arthroscopy has been 
settled upon as the option for the treatment of these 
lesions because it combines maximum visualization 
of the joint with minimal tissue damage(4). Patients 
undergoing arthroscopic suture of rotator cuff injuries 
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have less pain in the postoperative period and a faster 
return of function and to activities of daily living(7,8).
Repairing ELRC can be technically challenging 
due to the retraction of the tendon stumps, bursal fi-
brosis, muscular atrophy, and fatty degeneration of 
the muscles(9). Due to these characteristics, extensive 
lesions are eventually called “irreparable”, which does 
not always reflect reality.
Treatment options for these extensive lesions of 
the rotator cuff are: conservative treatment, joint de-
bridement with tenotomy of the long head tendon 
of the biceps brachii, reconstruction with homograft, 
transfer of the shoulder girdle muscles, partial or even 
complete rotator cuff repair attempts whenever pos-
sible, and reverse shoulder arthroplasty in exceptional 
cases(10-14). When proper mobilization techniques are 
employed, the vast majority of these injuries can be 
completely or partially repaired(9,11,15,16).
The objective of this study is to evaluate the re-
sults of arthroscopic surgical treatment of “extensive 
lesions” of the rotator cuff.
METHODS
From June 1998 to October 2006, 71 patients with 
extensive lesions of the rotator cuff underwent ar-
throscopic surgery; from this total, 61 were reassessed 
by the Shoulder and Elbow Group, Department of 
Orthopedics and Traumatology, School of Medical 
Sciences, Santa Casa de São Paulo, “Fernandinho Si-
monsen Pavilion”. Inclusion criteria in this study were 
patients with rotator cuff injuries involving more than 
two tendons or retraction of at least two of the tendon 
stumps to the top edge of the glenoid cavity, identi-
fied by preoperative magnetic resonance imaging or 
during the arthroscopic procedure. Exclusion criteria 
were patients undergoing arthroscopic surgery for le-
sions that affected only one tendon or if retraction of 
the tendons did not reach the level of the glenoid, or 
those who had less than 12 months of postoperative 
follow-up (Table 1).
Twenty-seven of the patients were male (44%) 
and 34 were female (56%). The average age was 64 
years and four months, ranging from 45 to 82 years. 
The duration of pain preoperatively ranged from one 
week to 192 months, with an average of 30 months 
and 10 days. The dominant side was affected in 51 
(84%) cases. Among the lesions, 42 (69%) were due 
to trauma or physical stress on the shoulder. Of the 
affected patients, 25 (41%) were playing sports that 
used the upper limb.
The preoperative joint mobility was assessed by the 
parameters described by Hawkins and Bokos(17). Ele-
vation ranged from 0° to 160° with an average of 
92°, lateral rotation ranged from 0° to 90°, averaging 
32°; and the medial rotation evaluated according to 
the vertebral level reached by the patient with her/his 
thumb ranged from the ipsilateral greater trochanter 
to T7, with an average of L1. Not all patients under-
went magnetic resonance imaging in the preopera-
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All patients underwent surgery in the beach chair po-
sition under general anesthesia in combination with a 
brachial plexus block. All patients underwent intra-
articular inspection in which the associated lesions 
were seen. Where injury to the tendon of the long 
head of biceps was observed, tenotomy was per-
formed, followed by tenodesis, prior to cuff repair. 
After intra-articular inspection, subacromial inspec-
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according to the inclusion criteria. After the debride-
ment of soft tissue, tendon mobilization and prepara-
tion of the bone bed of the greater tubercle, the suture 
was made with the use of anchors, tendon to tendon 
stitches, or a combination of these techniques. Teno-
desis of the long head tendon of the biceps, acromio-
plasty, and resection of the distal clavicle were as-
sociated procedures that were considered as required 
(Figures 1 and 2).
Of the patients, 39 (64%) had lesions that totally or 
partially affected the insertion of the subscapularis 
muscle tendon. Acromioplasty was performed in 52 
(85%) patients and resection of the distal end of the 
clavicle was performed in 18 (29%). Tenodesis of the 
long head tendon of the brachial biceps muscle was 
performed in 20 (32%) patients. In 13 (21%) patients, 
tenodesis was performed at the suture of the rotator 
cuff injury, and a biotenodesis interference screw 
(Arthrex®) was used in seven (11%). Eight (13%) 
patients underwent only the tenotomy of the long 
head tendon of the brachial biceps muscle, since it 
was probably already attached to the intertubercular 
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Figure 1 – Intraoperative arthroscopic surgical image for the repair 
of extensive lesion to the rotator cuff (RC) with vision through the 
lateral portal: large arrow – edge of the RC lesion at the height of 
the edge of the glenoid cavity (GL); thin arrow – origin of the long 
head tendon of the biceps (B) submitted to tenotomy.
Figure 2 – Intraoperative surgical image for the repair of exten-
sive lesion to the rotator cuff (RC) in the greater tubercle (GT) 
via arthroscopy through the posterior portal showing the stitches 
made in the suture of the lesion (arrow). Repairs carried out with 
3 anchors and 6 stitches. (A = acromion)
Figure 3 – Patient (case 60) in the postoperative period 23 months 
after repair of extensive rotator cuff lesion of the right shoulder, 
with good results: a – active elevation, b – active lateral rotation.
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groove; in eight patients (13%), this tendon was ab-
sent during joint inspection.
Suturing of the lesion was performed by means of 
anchors in all patients, the number used ranged from 
one to five, averaging three. The number of stitches 
ranged from four to 12, with an average of seven. In 
50 cases, tendon to tendon stitches were also made 
to approximate the edges of the lesion prior to sutu-
ring to the bone, with an average of two tendon to 
tendon stitches, ranging from one to four stitches. In 
two cases it was impossible to complete suturing of 
the tendon to the bone, and the “suspension bridge” 
principle was then used for the partial repair(11).
The average postoperative period of immobiliza-
tion with a functional sling was seven weeks, ranging 
from four to 12 weeks.
In the postoperative period, patients were clini-
cally reevaluated using the method of the University 
of California at Los Angeles (UCLA) and joint mo-
bility was evaluated by the parameters described by 
Hawkins and Bokos(17).
Statistical analysis was performed using the Wil-
coxon signed rank test to evaluate the possible dif-
ferences between two moments of observation for 
the variables of interest, and Spearman correlation 
analysis to study the level of relationship between 
pairs of variables. We adopted a significance level of 
5% (0.05) for the statistical tests.
RESULTS
When evaluating the results of the 61 operated 
patients, we obtained an average score (UCLA) of 
31.2 (six to 35 points). Sixty-seven percent of cases 
were considered excellent and 22% were considered 
good. In 11% of cases, with UCLA scores from six 
to 20, the result was considered poor and in no case 
was it considered fair (Figures 3 and 4).
The average range of motion in the postoperative 
evaluation was 141° of elevation, ranging from 45° to 
160°, an external rotation of 48°, from 0° to 80°, and 
a medial rotation of T10, from L5 to T5. The mean 
follow-up period was around 36 weeks, ranging from 
12 to 108 months.
Age, presence of trauma or stress, and associated 
acromioplasty did not show statistically significant 
correlation with the outcome. Patients with lesions 
of the subscapularis had greater gain in medial ro-
tation (one level) compared to those with an intact 
subscapularis, but this difference was not statistically 
significant.
Complications were observed in nine patients 
(15%), such as tendon suture dehiscence, found in 
five cases, rotator cuff arthropathy in two cases, and 








Figure 4 – Preoperative imaging studies of patient (case 60) with extensive rotator cuff lesion (RC): a – anteroposterior radiograph 
shows the rise of the humeral head, b – resonance imaging (MRI) in the coronal T2 slice shows retraction of the supraspinatus 
tendon to the edge of the glenoid cavity (arrow) and the rise of the humeral head; c – axial T2 MRI, injury to the subscapularis ten-
don (arrow), d – sagittal T2 MRI, RC lesion including the supraspinatus and infra-spinal tendons (arrows), e – sagittal T1 MRI, fatty 
degeneration greater than 50% of the supraspinatus muscle (arrow).
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DISCUSSION
The treatment of extensive lesions is controversial, 
especially regarding the technique to be used. Treat-
ment options vary greatly, from non-surgical, open 
debridement associated with subacromial decompres-
sion, arthroscopic debridement with or without sub-
acromial decompression, partial rotator cuff repair, 
open repair, repair by the mini-incision technique, 
arthroscopic repair, biceps tenotomy, and combined 
techniques(7,10-13,15,18,19,20), besides more recently being 
able to use the reverse prosthesis(14).
The size of the ELRC is not the only factor to 
be considered in choosing the method of treatment. 
The mobility and the quality of tendons and their cor-
responding muscle bellies are important factors for 
assessing the possibility of repair of these lesions(3).
Bigliani et al.(9) obtained 85% good and excellent 
results in the open surgical treatment of extensive le-
sions of the rotator cuff and stressed the importance 
of the integrity of the deltoid muscle for the reha-
bilitation program. In contrast, Bennett(10) observed 
a rate of 95% satisfactory results with arthroscopic 
treatment of ELRC in a prospective study with two 
to four years of follow-up and found no statistically 
significant difference between lesions with or without 
the involvement of the subscapularis tendon.
In 2001, Burkhart(18) highlighted the advantage of 
visualization of the lesion by arthroscopy and recog-
nition of its format in employing closing techniques, 
usually by the convergence of margins with or without 
associated tendon-bone repair, achieving 92% good 
and excellent results. Similarly, Jones and Savoie(12) 
had 88% good and excellent results in a prospective 
study of 60 patients, with ratings of satisfaction in 
98% of cases.
More recently, other authors have published stu-
dies using arthroscopic release of the rotator interval 
for better mobilization of retracted tissues and found 
satisfactory results in preliminary studies(9,21).
Our results were excellent or good in most cases, 
reaching around 89% (54 shoulders), a value similar 
to our results in previous studies with open operation 
and mini-incision. In active movement, there was a 
52° average increase in anterior elevation and 16° in 
lateral rotation. As for internal rotation, there was an 
average increase of four vertebral levels in the joint 
motion. The increase in these three directions of range 
of motion was statistically significant.
It was not possible to perform closure of the entire 
lesion in two patients, who were treated with the par-
tial repair advocated by Burkhart(11) and still yielded 
satisfactory results (cases 47 and 55). Another pa-
tient (case 3) had suture dehiscence with three years 
of postoperative follow-up after a traumatic episode 
of anterior dislocation of the shoulder, but chose not 
to re-operate and evolved favorably with a UCLA 
score of 34.
We found poor results in seven patients (11%). 
Two of these (cases 24 and 43) evolved with suture 
dehiscence. One patient (case 27) did not follow me-
dical guidelines, removing the immobilization before 
the recommended time. Another patient (case 44), a 
carrier of hepatitis C and with a depressive psycho-
logical profile, developed adhesive capsulitis, and 
poor results persist even after treatment with serial 
anesthesia of the suprascapular nerve. Evidently, and 
according to Boileau et al.(22), we know that the rate of 
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Figure 5 – Patient (case 43) 57 months into the postoperative period 
(PO) for arthroscopic repair of extensive rotator cuff injury with poor 
outcome: a – active elevation, b – active lateral rotation, c – preope-
rative MRI: retraction of the lesion to the edge of the glenoid cavity is 
observed (arrow), d – PO MRI: re-rupture of the rotator cuff (arrow).
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open or arthroscopic suture dehiscence of the rotator 
cuff is greater than evidenced by us. This is primarily 
due to the lack of postoperative MRI images for all 
of our patients, due to either economic limitations or 
the patient’s refusal to perform the exam. Only those 
patients who developed unsatisfactorily underwent 
such examination (Figure 5).
In addition to the four patients mentioned above, 
we found two more unsatisfactory results in cases 6 
and 37, which evolved with arthropathy post rota-
tor cuff injury. Reverse arthroplasty was indicated in 
both, but was performed in only one case.
We obtained pain relief in 87% of cases, with satis-
faction ratings of approximately 92%, demonstrating 
the effectiveness of arthroscopic surgery for extensive 
lesions of the rotator cuff.
As for postoperative immobilization, patients were 
usually given a functional sling (in abduction and 
neutral rotation of the shoulder) for about six to eight 
weeks, doing passive exercises for the brachial biceps. 
One patient removed the sling after only four weeks 
and ended up having a very poor surgical outcome. 
Another case was a patient who developed adhesive 
capsulitis, and because of pain, was unable to remove 
the sling and remained immobilized for 12 weeks.
CONCLUSION
The arthroscopic treatment of extensive lesions 
of the rotator cuff leads to 89% excellent and good 
results and provides an increased range of shoulder 
movement.
